A series expansion applied to the Born propagator present in the differential cross-section allows one to obtain successive corrections to the impulse approximation. The first and second corrections explain the essential features of the Compton defects. Results for the second corrective term are presented for 1 s, 2 s, 2 p x , and 2 p z hydrogenic states. The decrease or increase of the scattered intensity near the maximum of the Compton profile is shown to be strongly related to geometric properties of the concerned orbital
Introduction
In the impulse approximation (IA), Compton profiles are directly related to the electron momentum density or, by means of a Fourier transformation, to a position-space quantity, itself related to orbital autocorrelation functions [1] , Similarly, deviations from the IA that are present in experimental investigations of gaseous, solid and liquid systems, using electronimpact, X-ray or y-ray techniques, can be interpreted in position space.
These deviations cause changes in the position of the Compton profile maximum and in the magnitude of the peak. In order to take these effects into account, a theoretical model has been proposed [2] and a first corrective term to the IA has been derived allowing an interpretation of the Compton shift. It is the aim of this paper to complete this study with the calculation of a second corrective term modifying the peak magnitude predicted by the IA.
Theory
In the first Born approximation (BA), the use of closure on the final states leads to an expression for the generalised Compton profile given by 
For hydrogenic ions with nuclear charge Z, J B is well known [3] , and the first corrective term J 1 can be compared to J BA and J 2 to J BS . In this simple case, the validity of the proposed approximation can be estimated. J°, J 1 , and J 2 can be written as 
J°(q) = ^-]cos(QX)S(X)dX (4)
j" (Q) is a function characteristic of the orbital from which the electron is ejected. J 1 and J 2 are multicentre potential-energy integrals including binding effects due to the nuclear charge Z acting upon the ejected electron during its motion, which is assumed to be linear. For a given hydrogenic state, if Z/k is sufficiently small, the expansion (2) converges rapidly, J 1 and J 2 represent a good approximation to J BA and J BS , respectively, and A J = J 1 + J 2 furnishes a good estimate of the total defect over the whole experimental profile after subtraction of J°. J 1 , which has been extensively studied [2] [3] [4] , is mainly responsible for the shift of the Compton peak and allows only compari- son with the antisymmetrical part of the experimental profile over a symmetric range in q.
Results and Discussion
The results are presented in Figs. 2, 3 , and 4 for the hydrogenic states 1 s, 2 s, 2p x r and 2p z (orbital axis perpendicular and parallel to the direction of k for 2p x z and 2p z , respectively). The calculations have been made for k = 2 a.u. and for a nuclear charge Z = 1 so that Z/k = 1/2 whatever the state is, but the average energy transferred to the target is 4 times the binding energy for a 1 s electronic state and 16 times for an electron ejected from the L-shell. Simple analytical formulas are obtained for q = 0 where J 1 = 0. They are presented in Table 1 Molecules 259
The differences in the behaviour of J 2 , depending on the nature of the concerned orbital, are similar to those of J 1 and can be explained in the same manner [2] . For the hydrogenic states 2 s, 2p x y and 2p z with the same binding energy, the larger values of J 2 and J 2 /J° are observed for these orbitals, which give rise to the larger spatial extent of the self-overlap function S(R) in the k direction ( Figure 5 ). Moreover, for the 2p z state, the negative part of the overlap function occurs at large R values and leads to a positive sign for J 2 in the neighbourhood of q = 0, increasing the Compton peak height. When k/Z is sufficiently large, (J B -J°)/J B behaves as Z 2 /k 2 , like J 2 /J° (this can be noticed in the Table) . In that case, for a given orbital, the Compton defect increases with increasing Z and the binding energy effects are dominant. In all other cases there is competition between energetic and geometric properties of the orbitals.
Finally, it can be remarked that the agreement between the proposed model and the BA increases when 
